Introduction
Psychogenic non-epileptic seizures resemble, or can be mistaken for, epileptic seizures but are not associated with the characteristic electrophysiological changes seen in the latter. 1 The prevalence of psychogenic non-epileptic seizures in the general population has been estimated to be between 2 and 33 per 100 000. 2 Epileptic and psychogenic non-epileptic seizures can co-exist. Studies suggest that between 5 and 10% of patients with psychogenic non-epileptic seizures also have epilepsy. 3, 4 It is unknown what proportion of patients with epilepsy also have non-epileptic seizures, although previous studies have suggested an incidence of non-epileptic seizures of 5-20% in an outpatient epilepsy population and 10-40% for inpatients at epilepsy centres. 5 Furthermore, up to one in five patients referred to specialist clinics with a diagnosis of refractory epilepsy have no organic cause for their seizures. 6 Psychogenic non-epileptic seizures therefore constitute an important differential diagnosis from epilepsy and discerning between the two is required for appropriate management.
Here, a patient is presented who was initially thought to have developed a recurrence of his partial seizures. Following subsequent clinical assessment and investigation these seizures were instead found to be psychogenic non-epileptic seizures occurring in response to auditory hallucinations. Dramatic clinical improvement was observed Seizure (2007) Summary Psychogenic non-epileptic seizures can co-exist with epileptic seizures. Differentiating between the two is central to appropriate management. We report the case of a patient with established focal epilepsy who developed psychogenic nonepileptic seizures in direct response to second-person auditory hallucinations. To our knowledge, this is the first description of such an occurrence. These non-epileptic seizures improved with treatment of the underlying psychosis.
The relationship between epilepsy and psychosis is outlined, and the possible causes and nosology of these psychogenic non-epileptic seizures are discussed. # 2007 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
following treatment of the underlying psychosis, rather than treatment of his epilepsy.
Case report
A 23-year-old right-handed man was referred for management of a recrudescence of his complex partial seizures.
He was born at term following a normal pregnancy and delivery. There was no history of early neurological insults, nor any family history of neurological or psychiatric illness.
Aged 1 year, he developed seizures, in which he would be unresponsive and dribble saliva for 30 s, on a weekly basis. Developmental milestones were delayed, with walking commencing at 14 months and speech at 2 years. From the age of three he was free of seizures off treatment until their return at the age of five. He began to fall behind with his schoolwork, and anti-epileptic medication was recommenced.
In 1988 and 1989 a CT scan and an arteriogram showed a right-sided part calcified, part cystic lesion in the superior temporal gyrus. EEGs showed epileptiform features with right temporal predominance. At the time, he was having significant problems at school with slowness of comprehension and speech and frequent seizures. These responded to anti-epileptic medication such that he was seizure free until their return, with a different semiology, in 1991. At this time, he would stare with lip smacking and confused speech. Repeat MRI in 1993 showed that the temporal lobe lesion had increased in size, and his seizures were difficult to control over the following 2 years.
In November 1995 he underwent an elective right temporal lobe resection. Histology showed a grade II oligodendroglioma, exhibiting pleomorphism but without mitotic activity. The removal was felt to be subtotal. Post-operatively he had a mild left hemiparesis, which subsequently improved. He remained seizure free for the following 13 months, after which his seizures recommenced. Repeat MRI in May 1997 revealed residual tumour in the posterior right temporal lobe.
Between January 1999 and June 2000 seizure frequency increased to daily despite medication adjustment, whilst further MRI showed the residual tumour had not changed in size. Levetiracetam was added in June 2001, however this made him feel depressed and suicidal, and was therefore withdrawn. By June 2002 he was having secondarily generalised seizures once or twice per week.
In March 2004 he was admitted to the referring centre with a 1 month history of increased seizure frequency. It was noted that he had a new seizure type: either arm would shake, followed by his head and both legs shaking. However he would appear at times partially accessible throughout and they were often prolonged.
On admission to our centre in August 2004, he was having attacks of this new type on a daily basis. These consisted of side to side or nodding head movements (sometimes followed by deep breathing or moaning sounds), eyebrow twitching, eye blinking, right arm tensing with fist clenching, and shaking of either arm. He may make punching movements, often at his own face, usually with the right arm but the left arm or legs may be involved. He would be unresponsive or slow to respond throughout. These movements would occur intermittently, with waxing and waning of intensity and evolution, and duration of a few seconds to several minutes.
Video EEG telemetry confirmed that the new seizure type was not epileptic. In addition, he did have a distinct complex partial seizure with gestural automatisms, and clinical evolution to head and eye deviation to the right and tonic, dystonic, clonic movements of the right arm. The ictal EEG evolved from an attenuation of activity over the right hemisphere to bifrontal slow wave activity, followed by right temporal rhythmic activity. The conclusion was that this seizure originated in the right temporal lobe.
Interictal EEG showed marked bilateral abnormalities of background cerebral activity (diffuse slow rhythms), independent left and right temporal lobe discharges, and occasional generalised spike wave activity.
Neuropsychometry demonstrated that he was functioning intellectually in the mentally impaired range on both verbal and performance subtests of WAIS-III (VIQ = 62 AE 2.6; PIQ = 66 AE 3.5).
Repeat MRI revealed a large resection cavity in the anterior part of the right temporal lobe with a moderate amount of damage in the surrounding brain. There were also two small rounded areas that had an appearance suggestive of residual nodules of tumour close to the ventricle. There was no apparent change in appearance from previous MRI scans in 1998.
Two weeks into his admission, he reported hearing voices. Psychiatric evaluation found him to be perplexed and slow in responses with a blunt affect. He was experiencing thought echo and speech echo specifically. There was no suicidal ideation. Risperidone was commenced. He became less guarded over the next week, when it became clear that he had also been experiencing thought broadcast and withdrawal and overt auditory hallucinations around a religious theme, without insight. In particular, he had the delusion that he had been appointed a priest, to rectify the bad behaviour of others, and frequently experienced intrusive second-person auditory hallucinations of his own voice uttering profanities.
Initially it was felt that his psychosis had arisen de novo during his admission, partly secondary to a new environment and the stress brought about by a series of investigations. However, after 2-3 weeks of treatment with risperidone it transpired that the onset of this episode of psychosis could be traced back to approximately February 2004, when his new, non-epileptic, seizure type was first noted.
Risperidone was built up to a dose of 5 mg/day. After treatment was established, insight developed and it became apparent, from the patient's verbal report, that this new seizure type was in direct response to hearing the intrusive second-person auditory hallucinations, which he found quite distressing, and would occur when he heard these hallucinations. They were not noted to occur at or around the time of his epileptic seizures (corroborated with video EEG telemetry data).
After taking risperidone for 9 weeks, his psychosis was much improved but not eradicated. This was reflected in the frequency of his non-epileptic seizures, which was also much improved. Conversely, complex partial seizure frequency remained constant throughout this period. He was then transferred to his local psychiatric unit for continued inpatient management.
Discussion Reasons for developing psychosis
This patient had a considerable predisposition to psychosis. Firstly, people with epilepsy have up to 2.5 times the risk of developing schizophrenia and nearly three times the risk of developing a schizophrenia-like psychosis compared with the general population. 7 Secondly, there is evidence that temporal lobe epilepsy in particular carries risk, 8 with temporal lobe resection itself an additional factor, although in such cases the development of psychosis usually occurs within the first postoperative year. 9 Thirdly, the combination of epilepsy and learning disability appears to confer an additional predisposition to psychosis. 10 Fourthly, there is an increased prevalence of psychiatric comorbidity in patients who have non-epileptic seizures.
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A further possible factor involved in the propensity to psychosis is the laterality of the epileptic focus. Historically a left-sided focus has been felt to confer a higher susceptibility to development of psychosis, 12 however more recent data suggest that there is no distinct tendency toward lateralisation. 13 In this case, there was a right-sided lesion, and EEG data suggest a right-sided origin for his seizures.
Finally, the potential deleterious role of antiepileptic treatment should be considered. There are reports of levetiracetam inducing psychosis in patients with epilepsy, 14 whilst the psychiatric side effects of topiramate when used as an anti-epileptic drug are well described. 15 Our patient received topiramate in 1999 and levetiracetam in 2001, the latter coinciding with the onset of his first depressive symptoms, though neither coincides with the inferred onset of his psychosis.
The risk factors are therefore multiple, though how these all interact in a particular individual is not completely understood at present.
Interactions between epilepsy and psychosis
In addition to epilepsy carrying a predisposition for the development of psychosis, seizures (or their suppression) can lead to psychotic episodes.
Firstly, psychotic symptoms can occur as a direct organic consequence of seizures. In our patient, the video EEG telemetry data show that his psychotic symptoms occurred without EEG change, making this unlikely.
Secondly, post-ictal psychoses can occur after the ictus has completed. In one published series 16 the majority had complex partial seizures, with psychosis developing often after a cluster of seizures, following a lucid interval of 1 or 2 days, and persisting for up to 90 days. The psychosis tended to recur over the follow-up period, with about 20% of patients going on to develop chronic psychoses. In this case, the duration of his psychotic episode at 12 months extends well beyond the operational criterion of 90 days duration for diagnosis of this form of psychosis.
Thirdly, the suppression of seizure activity can itself lead to psychosis. First observed by Landolt, the EEG is said to undergo ''forced normalisation'' with concomitant clinical psychosis, labelled in this case as ''alternative psychosis'' by Tellenbach. 17 Although it is now acknowledged that seizures do not have to completely cease to give rise to this phenomenon, it was clear from EEG and clinical data that our patient continued to have fairly frequent complex partial seizures during his admission.
Our patient's psychosis was best regarded as being an interictal psychosis. These typically have a latency of 10 years or more after onset of epilepsy, are more common in patients with partial epilepsy (in particular, of temporal lobe origin) and are commonly schizophrenia-like without the negative symptoms, following a more benign course. 18 
Aetiology and nosology of psychogenic non-epileptic seizures
The definition of what constitutes a psychogenic non-epileptic seizure does not encompass cause. It is not always understood what underpins these events. Potential causes range from intentionally produced events either to assume the sick role (factitious seizures) or motivated by external incentives (malingering), to the product of conversion disorder, where seizures help to mitigate or neutralise unpleasant conscious experiences, and dissociative disorder causing partial or complete loss of normal integration of memory, self, immediate sensations and bodily movements. 19 Speculating about the cause in this case, given that they manifested at the time of the distressing auditory hallucinations, a plausible possibility is that the non-epileptic seizures are an example of an exaggerated startle response. Kretschmer 20 has postulated that these can result in motility storm (hyperkinesis, screaming, trembling, convulsing) or alternatively sham death (stupor, immobilisation, hypnoid state, hiding). The events in this case could be regarded as the former, as a product of acute fear generated by the hallucinations. There is growing support for the view that such reactions confer an evolutionary advantage by communicating danger in a non-verbal manner (i.e. these traits evolved before the development of language). 21 It would seem therefore most likely that the events in this case were a symptom of his underlying psychosis, rather than a disorder in their own right (i.e. non-epileptic attack disorder).
Conclusion
Overall, the interaction between epilepsy, non-epileptic seizures and psychosis is complex. The phenomenon of epilepsy mimicking psychosis and leading to misdiagnosis has previously been reported. 22 However here we describe the converse case of psychosis mimicking epilepsy.
What is novel about this case, and the important clinical message, was the occurrence of auditory hallucinations that gave rise to florid non-epileptic attacks, and which receded when the psychosis was treated.
